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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the semiconductor device equipped with partial wiring, and its manufacture 

method. 

[0002] 

description of the Prior Art] the [ a 2nd conductivity-type silicon-substrate field which is different from partial wiring with the 
1st conductivity-type silicon-substrate field and this 1st conductivity-type silicon substrate or the 1st conductivity type, and ] ~ in 
order to obtain contact for 2 conductivity-type sihcon-substrate field and a gate electrode locally - on the other hand - law ~ it is 
. It is known that it is effective in area reduction of for example, a SRAM cell, shortening of a manufacturing process, or the 
reduction in resistance of contact to use such partial wiring. 

[0003] Hereafter, the manufacture method of the conventional semiconductor device of having partial wiring is explained using 
drawing 7 . Drawing 7 is the manufacturing process view of the conventional semiconductor device, and the substrate which 
consists of silicon whose 1 is a P type semiconductor in this drawing, the P type well by which 2 was formed on this substrate 1 , 
the N type impurity difllision layer by which 3 was formed on this P type well 2, and 4 are the field oxide fihns formed on the 
above-mentioned P type well 2. 

[0004] The gate oxide fihn which consists of an oxide fihn of Si02 grade with a thickness of about 1 Onm formed on the field 
pinched between the impurity dififtision layers 3 which 5 adjoined. The gate electrode which consists of contest polysilicon with a 
thickness of about 300nm with which 6a was formed on this gate oxide fihn 5, The gate electrode wiring with which, as for 6b, a 
point (not shown) serves as a gate electrode, and 7 are the side-attachment-wall oxide fihns which consist of oxide fihns, such as a 
TEOS oxide film with a thickness of about 1 50nm formed in the side attachment wall of this gate electrode 6a and gate electrode 
wiring 6b. It is for insulating electrically gate electrode 6a and the impurity difiusion layer 3. 

[0005] Moreover, 8 is a cobalt silicide fihn which consists of a refractory-metal silicide fihn with a thickness of about 65nm 
which is the conductive layer formed on gate electrode 6a, gate electrode wiring 6b, and the impurity diffusion layer 3. 9 consists 
of a titanium fihn which is the partial wiring which connects electrically the impurity diffusion layer 3 which adjoins gate 
electrode wiring 6b through the cobalt silicide fihn 8, and is a refractory metal with a thickness of about 70mn, and the laminating 
of this titanium film is stuck and carried out to the above-mentioned cobalt silicide film 8. 

[0006] In the conventional semiconductor device which was mentioned above, the direct file of the partial wiring 9 which 
connects electrically the impurity diffusion layer 3 and gate electrode wiring 6b will be carried out through the cobalt silicide film 
8, without forming a contact hole. 

[0007] Next, the manufacture method of such a semiconductor device is explained based on drawing 7 . First, the polysihcon 
contest fihn used as Si02 fihn which forms the P type well 2 in the P type substrate 1 with ion-implantation, next turns into the 
gate oxide fihn 5 after formation by LOCOS oxidization (partial oxidation style) in the field oxide fihn 4, and gate electrode 6a is 
deposited one by one in C VD. Next, anisotropy dry etchmg is performed after forming the resist pattern set to gate electrode 6a 
and gate electrode wiring 6b with photoengraving-process technology, and gate electrode 6a and gate electrode wiring 6b as 
shown in drawing 7 (a) are formed. 

[0008] Next, after it forms the resist pattern used as opening with photoengraving-process technology, and the portion used as the 
N type impurity diflRision layer 3 pours in phosphorus ion and forms the impurity diffusion layer 3 with ion-implantation, as 
shown in drawing 7 (b), the TEOS oxide fihn which turns into the side-attachment-wall oxide fihn 7 by CVD all over a substrate 
1 is deposited. 

[0009] Next, if anisotropy dry etching is performed, a TEOS oxide fihn will remam on the side attachment wall of gate electrode 
6a and gate electrode wiring 6b, and the side-attachment-wall oxide film 7 will be formed. Next, the resist pattern with which the 
portion which serves as the N type impurity diffusion layer 3 again serves as opening is formed with photoengraving-process 
technology, and arsenic ion is poured in by high concentration with ion-implantation. Next, 850 degrees C of annealing are 
performed for 80 minutes, for example. Next, by heat-treating by depositing a cobalt film all over a substrate 1 in a spatter, it 
reacts with contest polysilicon which constitutes the impurity diffusion layer 3, gate electrode 6a, and gate electrode wiring 6b, 
and a silicide reaction arises, and as shown in drawing 7 (c), the cobalt silicide film 8 is formed on gate electrode 6a, gate 
electrode wiring 6b, and the impurity dififtision layer 3. 

[0010] Next, if a titanium fihn is **********ed after forming the resist pattern by which the portion of the partial whing 9 is 
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covered with photoengraving-process technology after depositing a titanium fihn all over a substrate 1 , as shown in drawing 7 (d), 

the partial wiring 9 as shown in drawing 7 (e) will be completed. 

[0011] 

[Problem(s) to be Solved by the Invention] However, since the partial wiring 9 which was mentioned above is generally used only 
for the SRAM section, the area removed by etching at the time of etching of the partial wiring 9 becomes very large. For example, 
the area removed by etching to chip area in a certain microprocessor becomes about 99%. Therefore, in the time of partial wiring 
etching, in the field where tiie etching area in a substrate 1 is big, the concentration of the resultant in etching becomes deep, this 
resultant carries out the reattachment to a substrate 1, and the loading effect that an etch rate becomes small locally arises. 
Consequently, on the substrate 1 , the residue of etching arose, wiring short-circuited and the technical problem that the yield fell 
occurred. 

[0012] By having been made in order to solve the starting technical problem, and raising a loading effect-proof in the etching 
process of partial wiring, this invention prevents short-circuit of wiring, and it offers the manufacture method further while it 
obtains the semiconductor device which can raise the yield. 
[0013] 

[Means for Solving the Problem] In the semiconductor device of this invention according to claim 1 , between conductive layers is 
connected electrically, and it is formed simultaneously with the partial wiring which consists of an electric conduction film by 
which the laminating was carried out by sticking with these conductive layers, and this partial wiring, and has the dummy pattern 
which consists of the above-mentioned electric conduction film. 

[00 1 4] Furthermore, in the semiconductor device of this invention according to claim 2, it is characterized by forming a dummy 
pattern on a bonding pad field or a scribe line field. 

[0015] Furthermore, in the semiconductor device of this invention according to claim 3, it is characterized by sticking and 
forming a dummy pattern on wiring. 

[001 6] Furthermore, in the semiconductor device of this invention according to claim 4, it is characterized by having the 
insulating layer which has the contact hole which the dummy pattern was stuck and formed on the conductive layer, and was 
formed on the above-mentioned dummy pattern, and the wiring which is formed on this insulating layer and is electrically 
connected with the above-mentioned conductive layer through the above-mentioned dummy pattern through the above-mentioned 
contact hole. 

[001 7] Furthermore, it sets to the semiconductor device of this invention according to claim 5. The conductive layer formed in the 
shape of a ring, and the dummy pattern formed in this conductive layer by sticking. The insulating layer which has the contact hole 
formed on this dummy pattern. It is formed on this insulating layer, has the wiring electrically connected with the 
above-mentioned conductive layer through the above-mentioned dummy pattern through the above-mentioned contact hole, and 
has the guard ring section for separating the interior and the exterior of this ring electrically. 

[001 8] Moreover, in the manufacture method of the semiconductor device of this invention according to claim 6, it sticks the 
process which forms two or more conductive layers, and on these conductive layers, an electric conduction fdm is deposited, and 
it has the process which **********s the above-mentioned electric conduction film so that the partial wiring which connects 
electrically, and a dummy pattern may remain this electric conduction fihn simultaneously in between the above-mentioned 
conductive layers. 
[0019] 

[Function] In the semiconductor device of this invention according to claim 1 , since a dtmimy pattern is also simultaneoiisly 
formed at the time of formation of partial wiring, the area removed by etching decreases, the reattachment at the time of etching is 
suppressed, and a loading effect-proof improves. 

[0020] Furthermore, it sets to a semiconductor device according to claim 2. While decreasing effectively the area removed by 
etching by forming a dummy pattern on the bonding field where pattern area is big, and a scribe line field compared with other 
patterns Since it goes across a bonding pad and a scribe line all over a substrate, they are arranged and they prevent making the 
field where the area removed by etching in a substrate is big, they can raise a loading effect-proof further. 
[002 1 ] Furthermore, in a semiconductor device according to claim 3, since wiring and a dummy pattern are electrically connected 
in parallel while raising a loading effect-proof by sticking on wiring and forming a dummy pattern, low resistance-ization of 
wiring can be attained. 

[0022] Furthermore, in a semiconductor device according to claim 4, while being able to raise a loading effect-proof by sticking 
and forming a dummy pattern on the conductive layer under the contact hole of an insulating layer, a dummy pattern serves as a 
margin of the over etching performed at the time of contact hole formation of an insulating layer, the conductive layer by over 
etching runs, and a phenomenon is suppressed. 

[0023] Furthermore, since the rate of the conductor occupied in the guard ring section by forming the dummy pattern which 
consists of an electric conduction fihn on a conductive layer increases and the resistance of a conductor falls while being able to 
raise a loading effect-proof by sticking and forming a dummy pattern in a semiconductor device according to claim 5 on the 
conductive layer of the shape of a ring which constitutes the guard ring section, the shielding effect of the guard ring section 
improves. 

[0024] Moreover, in the manufacture method of a semiconductor device according to claim 6, since a dummy pattern is 
simultaneously formed at the time of formation of partial wiring, in order that the area removed by etching may decrease, a 
loading effect-proof improves. 
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[0025] 
[Example] 

The semiconductor device of the example 1 of this invention is explained based on drawing 1 below example 1 . This 
semiconductor device is a plan a part and, as for drawing 1 , the same sign as the conventional example shows the same thing in 
drawing. Moreover, the scribe line field where 10 becomes a scribe line, the bonding pad field in which, as for 11 , a bonding pad 
is formed, and 1 2 are the dummy patterns simultaneously formed into the formation process of the partial wiring 9 on this bonding 
pad field 1 1 and the scribe line field 10. 

[0026] Thus, the manufacture method of the constituted semiconductor device is explained below. About the manufacturing 
process of this semiconductor device, the dummy pattern 1 2 can be formed only by changing the mask for photoengraving process 
which is completely the same as the conventional thing, and is used for the etching process of the titanium fikn of a partial wiring 
9 formation process. That is, the dummy pattern 12 can be formed simultaneously with the partial wiring 9 by changing the mask 
for photoengraving process into the mask with which a resist pattern remains also on the bonding pad field 1 1 and the scribe line 
field 1 0, and removing a resist, after forming a resist pattern and giving anisotropy dry etching using this mask. 
[0027] Thus, by leaving the dummy pattern 1 2 on the scribe line field 10 and the bonding pad field 1 1 at the time of the 
anisotropy dry etching for forming the partial wiring 9 Since the scribe line field 10 and the bonding pad field 1 1 spread out all 
over the substrate 1 , Etching prevents a bird clapper locally, further the dummy pattern 1 2 on the bonding pad field 1 1 and the 
scribe line field 10 Since area is very large compared with the partial wiring 9, the area removed by etching can decrease, 
generating of the film residue at the time of etching can be suppressed, and a loading effect-proof can be raised. Therefore, 
short-circuit of wiring by generating of a residue is suppressed, and the yield of a semiconductor device improves. 
[0028] For example, that whose area removed by etching in a certain microprocessor was about 99% to chip area can decrease to 
about 80% by using the dummy pattern 1 2. Moreover, even if it is an electric conduction fihn and the fihn imder the dummy 
partem 1 2 is an insulator layer, a problem does not produce it at all. 

[0029] Furthermore, the yield of a semiconductor device can be improved in this example, without raising a manufacturing cost, 
since the mask for photoengraving process is only changed, improvement in a loading effect-proof is achieved and the number of 
manufacturing processes is not increased. 

[0030] Example 2., next the example 2 of this invention are explained based on drawing 2 . a part of inverter circuit in the 
semiconductor device which drawing 2 shows the example 2 of this invention - it is a plan In drawing, the aluminum wiring 
which consists of an active region by which 1 3 was formed in the substrate 1 , and aluminum whose 14 is a conductor which 
connects this active region 1 3 electrically, and 1 5 are the contact holes formed in the oxide fikn between layers (not shown) in 
order to connect an active region 1 3 with this aluminum wiring 1 4. 

[003 1] Moreover, also in the SRAM section in the semiconductor device of this example, partial wiring is formed and the dummy 
pattern 12 is formed on the bonding pad field 1 1 and the scribe line field 10. Furthermore, in the inverter circuit section, the 
dummy pattern 1 2 is formed also on gate electrode wiring 6b at the time of formation of the partial wiring 9. 
[0032] Thus, by forming the dummy pattern 1 2 also on gate electrode wiring 6b, tiie area removed by etching can become still 
smaller compared with an example 1 , and a loading effect-proof can be raised further. 

[0033] Furthermore, the performance of a semiconductor device can be raised, without being able to attain low resistance-ization 
of gate electrode wiring 6b, and raising a manufacturing cost, since this dummy pattern 12 and gate electrode wiring 6b are 
electrically connected in parallel by sticking and forming the dummy pattern 1 2 on gate electrode wiring 6b. 
[0034] Moreover, although this example explained using the inverter circuit section, it carmot be overemphasized that the effect 
mentioned above when the dummy pattern was formed on gate electrode wiring 6b, without restricting to this is acquired. 
[0035] Furthermore, the same effect will be acquired if it is the wiring which the dummy pattern 1 2 sticks and can be formed, 
without restricting to gate electrode wiring 6b. 

[0036] It is the wiring which the layer insulation layer formed on the cobalt [ which example 3. drawing 3 shows the 
semiconductor device of the example 3 of this invention ] silicide fihn 8 whose 16 is [ in / this drawing / are a cross section in part 
and ] a conductive layer, the contact hole by which 1 7 was formed in this layer insulation layer 1 6, and 1 8 are formed on the layer 
insulation layer 16, and is electrically cormected with the cobalt silicide fihn 8 through this contact hole 17. 
[0037] Also in the semiconductor device of this example, as the example 1 showed, the partial wiring 9 is formed in the SRAM 
section, and the dummy pattern 1 2 is simultaneously formed on the bonding pad field and the scribe line field at the time of 
formation of this partial wiring 9. Furthermore, in this example, a dummy pattern is formed also on the cobalt sihcide film 8 under 
the contact hole 17 field of the layer insulation layer 16 formed on tiie cobalt sihcide fihn 8. 

[0038] Since the thickness of the layer insulation layer 16 by the level difference on a substrate 1 differs and over etching will 
generally be performed at the time of contact hole 1 7 formation Although it might run through the cobalt silicide film 8 and 
contact resistance might increase in the thin portion of the layer insulation layer 16 at the time of etching In this example, by 
forming the dummy pattern 1 2 on the cobalt sihcide fihn 8 under a contact hole 1 7 formation field at the time of partial wiring 9 
formation Over etching is absorbed with this dummy pattern 12, the cobalt silicide fihn 8 runs, a phenomenon is prevented, and 
the increase in contact resistance is suppressed. 

[0039] Moreover, the dummy pattern 12 remains on the cobalt silicide film 8 at the tune of contact hole formation, and since 
resistance of the titanium fihn which forms the dummy pattern 1 2 is small even if the dummy pattern 1 2 will be connected with 
wiring 1 8, in contact resistance, a problem is not produced at all. 

[0040] Moreover, it cannot be overemphasized in this way by forming the dummy pattern 1 2 simultaneously at the time of partial 
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wiring 9 formation also on the cobalt silicide film 8 under the contact hole 17 field of the layer insulation layer 16 that the area 
removed by etching decreases and a loading effect-proof also improves. 

[0041] Example 4. drawing 4 is the plan showing some of analogs / digital converters in the semiconductor device of the example 
4 of this invention, and the cross section of an I-I line [ in / drawing 4 / in drawing 5 ] and drawing 6 are the cross sections of the 
II-II line in drawing 4 . The semiconductor device of an example 4 is explained based on these drawing 4 - drawing 6 . 
[0042] Gate electrode wiring 6b which consists of a conductive layer formed in the shape of a ring in this example. The dummy 
pattern 12 which stuck on this gate electrode wiring 6b, and was simultaneously formed at the time of partial wiring 9 formation, 
It is formed on the layer insulation layer 1 6 formed on this dummy pattern 1 2, and the guard ring section 1 9 is formed by the 
wiring 1 8 electrically connected to the dummy pattern 1 2 through the contact hole 1 7 of this layer insulation layer 1 6. 
[0043] Moreover, since the exterior is the digital section 2 1 in the analog part by volume 20 and the interior of this guard ring 
section 19 needs to dissociate electrically [ the analog part by volume 20 and the digital section 21 ], the shield of the analog part 
by volume 20 is performed using this guard ring section 19. That is, the analog part by volume 20 and the digital section 21 are 
electrically separated by impressing the supply voltage which is fixed voltage, or grand voltage to the guard ring section 1 9. 
However, since the layer insulation layer 16 exists between the contact hole 17 -contact holes 17 where wiring 18 is embedded, 
the guard ring section 1 9 does not serve as a perfect shield. 

[0044] As mentioned above, by sticking on gate electrode wiring 6b which constitutes the guard ring section 1 9, and forming the 
dummy pattern 1 2, the rate of the conductor occupied in the guard ring section 1 9 increases, and the rate for which it accounts in 
the guard ring section 19 of the insulator between a contact hole 17 and a contact hole 17 decreases. Moreover, since low 
resistance-ization of the conductor section can be attained, a shielding effect will be heightened. 

[0045] Moreover, by forming the dummy pattern 1 2 on gate electrode wiring 6b of the shape of a ring which constitutes the guard 
ring section 19, in the process which **********s to the partial wiring 9, the area removed by etching decreases and a loading 
effect-proof improves also in this example. 
[0046] 

[Effect of the Invention] In the semiconductor device of this invention according to claim 1 , since a dummy pattern is formed 
simultaneously with partial wiring, in order for a loading effect-proof to improve at the time of etching for partial wiring and to 
suppress generating of the residue on a substrate, short-circuit of wiring is lost and it has the effect that the yield improves. 
[0047] moreover, the thing for which the dummy pattern formed [ be form and it be part - wire ] forms on a bonding pad field or a 
scribe line field in a semiconductor device according to claim 2 the pattern of others [ line / scribe / a bonding pad and ] — 
comparing — a large area — and since it is arranged all over a substrate, it has the effect that can decrease the area which removes 
by etching effectively, a loading effect-proof improve fiirther , and the yield improve 

[0048] Furthermore, in a semiconductor device according to claim 3, since a dummy pattern is electrically connected with wiring 
in parallel by sticking and forming a dummy pattern in wiring, it has the effect that low resistance-ization of wiring can be 
attained, without making a manufacturing process increase. 

[0049] Moreover, in a semiconductor device according to claim 4, by forming the contact hole of an insulating layer on a dummy 
pattern, the conductive layer by the over etching at the time of etching for contact hole formation runs, and it has the effect that a 
phenomenon can be prevented. 

[0050] Furthermore, in a semiconductor device according to claim 5, since the rate of the insulator occupied in the guard ring 
section by sticking and forming a dummy pattern on the conductive layer of the shape of a ring which constitutes the guard ring 
section can be reduced, the shielding effect of the guard ring section improves and it has the effect that the performance of a 
semiconductor device can be raised. 

[005 1 ] Moreover, in the manufacture method of a semiconductor device according to claim 6, the area removed by etching by 
forming a dummy pattern simultaneously at the time of formation of partial wiring decreases, and it has the effect that the yield can 
be raised, without increasing the number of manufacturing processes, since a loading effect-proof improves. 



[Translation done.] 
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